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Chapter 3 Factors and Products { Notes. )

#3.1 Factors and Multiples of Whole Numbers (p.\ﬁa)/

e Prime and Composite Numbers - Vocabulary

—Factors of a number: numbers that are multiplied together to get another number (the product)
- —Product: the number that results when two or more factors are multiplied.
Example: 2 x 3 = 6; the 2 and 3 are factors of 6, while 6 is the product.
You can arrive at the product of 16 by multiplying the following factors (numbers):
Ix16=16 or- 2x8=16 or 4x40r4%=16
Therefore, the factors of 16 are: {1,2,4,8,and 16).
—Prime number: an integer greater than 1 that has only two differ:em‘ factors: number 1 and itself.
—Composite number: an integer greater than 1 that has more than two factors. ¥
Example: 2 is a prime number, since the only two factors are 1 and itself “%""M
4, 8 and 16 are composite numbers, since they all have more than two facforsa
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Circle all the prime numbers in the chart below.

o | 1| @) @ .4 @ s |(7)]| s 9
10 @ 12 (1’3” 14 | 15| 16 (7\) 18 @
20 21 22 23| 24 25 | 26 27 28 @
30 | S| 32 | 33 | 34 | 35 | 36 | @ 38 | 39
40 41 42 @ 44 45  a6 | (47 48 | 49

"***Notice that the humbers 0 and 1 are neither prime nor composite**"7

o The number 1 has only one factor or divisor, not two or more.
e Zero has an infinite number of divisors, since zero can be divided evenly by any value and

would still equal zero. Also, you cannot multiply two different non-zero values and have a
product of zerc.
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1. Prime Factorization - Determining the Prime Factors of a Whole Number (p. 135)

The prime factorization of a number is the number written as the product of its prime factors.
Find two factors of the given value and write them as branches on a factor tree. (

Example: Use a factor tree to find the prime factorization of 24 in three ways: start with 6x4,
2x12, 8x3). Six, four, twelve, and eight are composite numbers that can be factored further.

A A A
AN A 7Yy ]
237 20 2 62 |
LN 13
Note: No matter which two factc?r'%&da started with, the prime factorization is the same.

***There is only ONE correct rime factorization of a given value***
Y p g9

Therefore,

- the prime ffactors of 24 are 2 and 3

=N
- the prime factorization\of 24 (written as the product of its prime factors )is: 2 x 2 x 2 x 3 Q(

- the prime f 24 (written as the product of powers) is: 2° x 3
Example: Determine the prime Example: Write the prime f
factorization of 72, using a factor factorization of 168. Write the
tree. Write the prime factorization ' prime factorization bothasa -
both as a product of its prime product of its prime factors, and as
factors, and as a pr'o\duct of a product of powers.
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2. Determining the Greatest Common Factor (p. 136)

If two or more numbers have the same prime factor, it is called a common factor. The greatest
common factor is the greatest factor that 2 or more terms have in common.

Example: Determine the prime factors of 30 and 18, usinga factor tree. Highlight or circle the
factors that appear in‘each prime factorization.

30 18

A 49

o ’
The common factors (the numbers you circled or highlighted) of 18 and 30 are@m@ﬂle
product of these common prime factors is called the greatest common factor.

e

Therefore the 6CF of 30 and 18 is 2 x 3, or 6. The GCF is Thé Iar%si number that divides two or
more numbers. If two numbers have no common prime, factor, The GCF is 1.

gredet Cadter N nvmbes Aat. ™ Co A

Example: Determine the greatest Example: Determine the greatest common
common factor of 60 and 28 factor of 12, 30, and 42.
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3. Determining the Least Common Multiple (p. 137) *

To determine the multiples of a number, multiply the number by the natural 5
numbers (1,2,3,4.) For example, the multiples of 26 are 26, 52,78, 104...

24k L
For 2 or more natural numbers, their Least Common Mu lﬂ@@malleﬁ
number that is a mul‘nple of both or all the numbers. (The Least Common Multiple is
the number we use for the common denominator when adding or subtracting fractions).
In other words, it is the least number that is divisible by each number. -

Example: Determine the Least Common Multiple of 18, 20, and 30

(Draw the factor tree of each number in order to find the prime factorization of each
number as a product of powers. Highlight or circle the greatest POWER of each prime
factor in ea:h-“hst) The least common multiple is the groduct of the greatest

20 o,mr/ww/
,\ 2 = 2

power of each prime factor.

Try it! Determine the LCM of 28, 42, 63 ' (answer 252)
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4. Problem Solving using GCF and LCM (p. 138) /k

,.'s a) What is the side length of the @I—;Jsauare that could be tiled with rec‘rangles that
m measure 8 in by 36 in? Assume the rectangles cannot be cut.

S 3¢ The side length of the square must bea */
* common multiele of 8 and 36.
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Write the prime factorization of each
number (as a product of powers).

Determine the LCM. ?'1‘*“\, ' Eﬁ: Wl
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e that could b d: hle ar, gle that
measures 8 in by 36 in? Assume that the squares cannot be cut. Ske‘rch the square and

rectangles. The shorter side of the rectangle measures 8 i
. 4% so the side length of the square must be a
X factor of 8.
v Afé;\) L l b The longer side of the rectangle measures 36
ez

& in so the side length of the square must be a
: factor of 36 Do ,
q: ho . '/)(Qwﬁﬂhf”{yflé'
’@» P h¥ L ; erte the prime factorization of each number.
¢ WS :
%{W{» : R ‘ Determine the GCF. Vf}"v-k .y }v*’fj i
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Try —eheck——youp—unders-rundmg 4a,b p. 138 “)C"\‘U‘o MM« bty
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HOMEWORK: , . = W :% E! Due tomorrow.
. PSS, g, ¢ >
{ \§¢ *Information about 3.1 can be found on page 134-139 in your textbook*
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P 3.2 Perfect Squares, Perfect Cubes, and
Their Roots | p1a

3 A " < 1 - i & o rgand é - s ¥ se & 3 &
FIGA SOLNAve TOOD 0F partect saguares and cube rocts of pertect o3 Do
UL »MILAVY S e e SRET R Aty LaResl §b L AUARCOLE LN,

1 A perfoct sauars i Area of square = length
' { f times width, but because
sl length = width, we can say
} | (s = length of side)
! SCRIATE TOGT

:: =" i A perfect square is the product of 2 equal whole
B ' numbers. The square root of a number is one of the
equal numbers.

A perfect square can be represented as the area of

s square with a whole number side length.
= (2 ol 24 () oo ! ¢

= lo Lio

The square root of the area of the square is the side
R TIENT) r

length of the square.

Example: Write 1296 as the product of prime factors.
Group the factors in pairs. Rearrange the factors in two equal groups.
———

129b
/Z\cr = T-2- 2-2-3-% 3 2
& 162 Si{2-2-22 wz 2-3- }
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Since 1296 is the product of two equal whole numbers ( 30 x =~ é ), its square

root is one of these numbers. (In other words, 1296 is the area of the squar'e)and

V1296 , or <h is the side length of the square.) sideggyqre=/ area of square

Try it: Determine the square root of 1764 with the prime factor method. @)
\ 7k b( N1 24 \/ht ?»fvdéf’ ¢ -
A 1wy = Y2
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4 perfact cube

ciithe root

h,% =3 4{;@R e = 125 o ot A

o> O
. . . R L
V = side x side x side or @

Example: Find /1728, using prime factorization.
Group the factors in sets of 3. Rearrange the factors in three equal groups.
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Since 1728 is the product of 3 equal factors, it can be represented by the volume of a cube. The side of the
cube is equal to the cube root of 1728 (or the cube root of the volume). 1728=_J 8 x It

AN 2

s0 V1728 = 12 edge ;.= /volume of cube
Tr'y it: find the cube root of 2744 using prime factorization. (14)
N
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3
3. A cube has a volgme of 4913 ins.

What is the surface area of the cube? ;.

(Remember if the volume is 4913, the side length is: 9"/4’? = I 7'

surface areq of q cube is : é Sf (La,
' 1 Ay
-~ (A cube hqs é) faces. Each face is a__( QVW The formula for qreq of a
Square is: __ { ¢ ) D r
’f : S XJ
srde

N = é(m)"
|7 24 _,
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Polynomials - Review of Vocabulary and Operations

VOCABULARY

- A term is a mathematical expression that can be a-number, a variable, or the product of numbers

-

and variables.
Examples of terms are: -5 or X or 5x  or -bxy

A polynomial is a mathematical expression with one or more terms, formed by adding or
subtracting terms.

Consider the polynomial: -5x2 + 4x - 2

-It is made up of three terms formed by an addition and a subtraction operation.

~

-The variable, or unknown number, is represented by the letter, x.

-The exponents in the terms are given in descending order of power, such as x2 followed
by x! followed by x°

-When a term is written without a variable, such as -2, it is called a constant, because it
will always have the same value.

-When a term has both a number and a variable, such as -5x2 and 4x, the number is called
the coefficient, which tells you how many times to multiply the variabie.

Polynomials can be named depending on the number of terms they have. Polynomial expressions
with 1, 2, or 3 terms have special names:

Monomial - one term Binomial - 2 terms Trinomial - 3 terms
Polynomials with more than 3 terms are simply called polynomials.

Example: Complete the following chart.

Polynomial # of terms Name Variables Coefficients Constants
X l Munp‘W"J X = o
R " Y 4 o
5x?-1 . e \ai\/lémi‘d ;( S’ ey

8742 | 3 ihewic] | g-9 | 2

-6rd +2'~<3 -k-10 q VO@MM{QJ . ‘(} t ‘b; Z .| _/0




OPERATIONS ON POLYNOMIALS - Review

Polynomials can be combined (added/subtracted) if they have /ike terms - two terms that have
the same variable AND exponent, and differ only by the numerical coefficient

Example: 17/t and - 4r°#are like terms, because they have the same variables and
exponents, r” and #, and differ only by their coefficient, 17and -4

Addiition/Subtraction: to add or subtract like terms, you simply add/subtract the
coefficients, and keep the variables and exponents the same.

To add polynomial expressions in brackets: if there is nothing or a "plus” in front
of the brackets, remove the brackets without changing the terms.

Example: (3x—3y) + (4y - 2x)
3x =3y + Yy-2 X < (we remove the brackets without changing the terms)

1]

= K-k -Fy+ 4y «—(we group like terms in descending order by degree and alphabetically)

= X ‘FJV «— (Simplify by adding/subtracting like terms. if the coefficient is 1,
we don’t write the 1)

Try it : (3 -5y)+(dy - 2x) + (- + 4x) 2x2 +2x -y

= Y%L {/“/U—L;c-—x f Ix
»»3% )L—z;\+v,<->y+¢/7

e A g

- 2 >< F2Z¥% -\

To subtract polynomial expressions in brackets: you add the opposite.

Example: (4m° - 2m - 4) - (-3m% - 2m + 5)

When there is a subtraction or negative sign in front of a bracket. in the next step we don't
write the negative, we remove the bracket, and we change all the terms that were in the
bracket to their opposite sign. The rest of the steps are the same as addition (see above).

(4" - Zm ) (-3m - 2m + 2) << We don't change any of the terms in the first bracket
C/ F o B Z o ‘f +3n rl ~- R because it had nothing or a positive in front of the
P | bracket. We change all the terms in the second bracket
- (ijv\*:p] N~ eEZ ey 4’ Z M - “f )’ fo their opposite signs (and don't write the subtraction
s \_ N sign that was before the bracket).
< Int -9 )

.

Try itl

P2+ 7) - /3)(2-1-,\/ 5)

=2 Y+ /-;;l | B
i P PR S R .

-OX* -x+ 12



OPERATIONS ON POLYNOMIALS - Review, p. 2
Multiplication: to multiply polynomials, you apply diistribution and the exponent laws.

—>To begin, you multiply the term outside the bracket by each term inside the brackets, v
¥
separately. ey
e [o %

xample: 2x(x? + 5x) = L A /O'i‘ 21T e
Pl 262 5)@.)& ) 1 I AL ety
side the bra

—>Df$(l"/bl/f€“|’%€ term out cket (2x) by multiplying it by the terms
inside the bracket separately. To multiply the terms, first multiply the coefficients. Next,
remember the product law. When multiplying variables, remember exponent laws. For the
variables of the same base (same letter), keep the base and add the exponents.

14 =

/(/vg?xample: -’;gwb') =2y tlo

g
Example: 2x(v + 5x%) = g 4 oy

Division: to divide polynomials, you divide the coeffjcrgn'rs and apply 'rhe exponenr laws.

- s’

nle: & -
Example: 8x% = -2x%  or ey

lor 3)/ - )

Hw v

—Begin with dividing the coefficients.

—Divide each variable separately. Remember the guotient /aw. When dividing the
same base (same letter); ep the base and subtract the exponents. @ the exponentis,,

et —
{’” ‘one”, we don't write it. ) i o
S — /’" Z
' . . 6x3_’y22 é )' .\
Try it: Simplify: 6x°/z = 12x/# " Ty NS 2 S £ )
| 7 o

TR ALR g
> K \\/ Z Yy
4y (1) & )
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3.3 Exploring prime factorization and GCF with variables (p. 150)

Quick review: Find the prime factorization of: 20

Question: How could you apply what you know about prime factorization to the term:
20x%°

Quick review: Find the greatest common factor of 20 and 36. (Think of factors of 20 and 36..
the numbers that divide into 20 and 36. The GCF is the LARGEST factor COMMON +to both. If

you're not suke, you can do a factor tree.)

20 'o fi)eire 10 36 1 2,3 igre (FCF = Y.
/‘_g v ' C/
b'

For 6F L Sy

Question: Find the greatest common factor of the two terms,

. 205° and 36x A
CZ iz)( @ " ~ @{) -3 -
[

Factoring Binomials - Greatest Common Factor

When a binomial is written as the product of its factors, the binomial has been factored (To
factor a polynomial, we write it as a product of its factors.) You can factor a polynomial using

the greatest common factor method.

Example: Write each term of the binomial 4c? + 6c as a product of its factors, then

circle the common factors.
“{Q.;‘Z’ C‘Y?'C and 6c - _éi 5 - !C i ~ 6CF = ____g C’
Write each term as a product of the GCF and another monom/a/. (Divide the term by the GCF.)

Therefore, 4c? + 6¢ = Ac (ZC) + C¢ (-? )

Now write in factored form using distributive property to write the sum as a product.

svees 2C ( S B

(We multiply 2c by what to _qef 422" Similarly; 2¢- -times whaf equals 6¢? In other words, d/wde N
4c? by Zc and 6¢ by 2c, remembering the guotient law where we keep the base and subtract the ‘1

exponents of the same variables.) =3 - bC 0 r4
T _ fide > ) /o 8 3 2300

zC T

4 =




Try it: Factor: 1577+ 6n = 2,,(;,,*1) 12+3s — 9 ((/;4/)

Factoring and expana’

;. Cottreom? ¢ 5.

VArl';f{oDmW“W ?‘p%‘i&&;‘j
ing-are inverse procésses. After you have factored, always quickly expand

)

/k rﬁh

17
~. Ccv: G )X 35 hame U
| 133271 () (1) =128 "7

7\

F (2

(on paper or in your head) again to check that you factored correctly.

Check by expanding:
2c (2c + 3) 3n(5n+2) 3s(4s + 1)
) L,Lcl‘f’éC‘/ i |54 6a 2 L f'?j,,w

Therefore, to verify that the solution to factoring is correct, you can use distributive

multiplication.

In Arithmetic
Multiply factors to form a product
(4)7) =28

Factor a number by writing it as a
product of its factors

28 = (4)(7)

Expand an expression to form a product

Factor a polynomial by writing it as a product
of its factors

In Algebra

3(2-5a)=6- 15a

6 -15a =3 (2 - ba)

Try these: Factor completely. Check the factored form by expanding.

GCF ( + )

: 4
Y
- A//

\\\\\

GCF times first term in
bracket equals first term of
expression you're factoring

GCF times second term in

bracket equals second term of
expression you're factoring

a) 16x*-12x b) 49 - 14e

4gx (vx-3)

](o/l

-1 Yget

c) 16h - 64K d) 12x* + 16X,

Fel1e- (bh(-4h) gt )

S ST (2274 lbrt
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Commo-i

Recall

If f/,;;«:i‘rx Wl

Homev.

ictor when leading coefficient is negative 2 b1 wr'” ~Af
v
bm "7 L SAHveyd <)

[ Q¥

e bt pur”

rence between (-3F and -3, Wr'n‘e each as repeated multiplication.

( 7)( 3)( -G')G")

les to facfar/'ng binomials with negative numbers.

o the polynomial is negative, we factor out the negative.

- Facter the binomial: - 167 - 24+
7 -24t

1,/ -

0(/‘ D E DR e p b

ro no n that the negative is -1 ana’ needs to be included in the GCF.

tis ,, largest degree of a polynomial is a negative, factor it out. l

6T 248 = /_E{ (g% -3)

~n if you did not include the negative, and the 6CF was 8t2

s )
gt (-24 2% -34) B mdid
T jding (Fiert b m T
AN Ayght A
* e binomial: - 12r% + 8n
' /s not a common factor, however, because the largest degree is a

i/ need to factor out the negative, and include it in the GCF.

e n =~ Ya ( In - 2‘)

1 nt the leading (first) term in the brackets is positive.

b mution:

lan.kf”‘

17 you did not include the negative, and the GCF was 4/19
| ¢4 o N badet
wav |4 e nlpafie.

14



v ractors of Trinomials in the form ax? + bx + ¢ (p. 153)

You car trieomial or any polynomial by using the greatest common factor method.

Fartor the trinomial: 562 - 10c + 5

- 10c +5

/%C C 0= 2] {)C ———
e g

trinomial by the greatest common factor:

""‘"7~]UC+5)+5: Q»‘L "’2 < f"{
Sct _ s %

e
~

3 ) >

2 p ~ialin factored form, which is the greatest common factor
it =cuotient:

g(c—z —C F/)

To fir B of the largest common factor of the coefficients. Then think of the
large - 7 riakle that is common to all ferms.

‘ac’ e trinomial then expand to check. -18n° - 12/ + 6n
— é 3.t 4 7 )
N Ve + Z//)
._/F/\.J ""/2“"}’ Ll (R

TWrite mio - {actored form, which is the greatest common factor multiplied by the quotient.1

-or | ficient is a negative, factor out the negative . |

15



3. Co: <’ of Polynomials in More than One Variable (p. 154)

Find ¢ £tz terms. Think of the largest common factor of the coefficients. Write
the cc. ©as. oative number as the leading coefficient is negative and you need to factor
out th. AR, 1 1hink of the largest degree of the variable that is common to all terms.
Next, i ool lin factored form, which is the GCF multiplied by the quotient. (The quotient is
the ! ' by -I.} Lach term in the bracket, when multiplied by the GCF, gives the original term.
To fir S oain o bracket think, “ ” times what equals the original term?
GCF
Exar ~ o rioaminl then expand to check. -12x°y - 20xy” - 16XFy°

\(_/)(y[ KA S+ Ay )
rr 7

~lUyy P . gguete A7
9’»70“ oA jwe.ﬁf%,'aw% 7 Ll A il W’*’"‘“L"’é?'

leck = |2¢ 7y —2ory & 4/ kT

; ;%,/ !"{f}% (’

Tr. i “omicl then expand to check.  -20b%¢c - 306°¢ - 25bc

¢ be (Yo34bb2 ¢ + v )

S A B S s
dt 2 —zebc m3ubTet -3 s

HO'
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